The study examines the effectiveness of Isman Instructional Design Model in developing a Physics module based on learning style and appropriate technology in secondary educational setting in Malaysia. Two instruments were used to collect data for this study. The pre-posttest designed to identify students' achievement score and Felder Silverman's Learning Style Inventory to measure students' learning style. Findings from evaluation of the module conducted among 120 participants involving 30 participants of each learning style (visual/verbal, active/reflective) suggested that the module is effective for visual, active, reflective and not for verbal learners. The findings from this study suggest that Isman Instructional Design Model which pays attention to instruction from the learner perspective than from content perspective is suitable in designing and developing Physics module based on learning style and appropriate technology in secondary educational setting in Malaysia. The findings of this study is also hoped to provide insights to promote teaching and learning of Physics based on learning style and appropriate technology.
technology tools can take a difficult to learn science concept and change it from abstract to concrete to make it easier to understand (Isman et al., 2007) . Identifying a learner's unique learning style is important in ensuring that learners are engaged in learning (Graf, Kinshuk, & Liu, 2009; Larkin-Hein & Budny, 2001; Yang & Tsai, 2008; Naimie, Siraj, Ahmad Abuzaid, & Shagholi, 2010) . It has been observed that when instruction is aligned with the learners' learning styles learning achievements will increase together with affective and motivational advantages (Franzoni & Assar, 2009; Lau & Yuen, 2010; Saeed, Yang, & Sinnapan, 2009) . Learning style defines how a learner concentrates, processes and retains information during learning (Dunn, 1990) . Felder and Silverman (1988) have created a learning style model that brings focus to the learning styles aspects among the Engineering students. This model has classified the students into eight categories based on four dimensions: (visual/verbal, active/reflective, sequential/global, sensing/intuitive). In the context of this study, Felder Silverman Learning Style Model is used because the Index of Learning Style (ILS) Felder-Soloman provides a practical approach for determining the dominant learning style of students (Kinshuk & Lin, 2004) . ILS was devised for engineering students. Physics is one of the components in engineering; hence the ILS is the most suitable instrument for this study. Local researchers have used the model to determine the learning style of Physics and Chemistry students (Ng Sook Chin, 2005; Saedah Siraj & Nabihah Badar, 2005) .
Previous research shows that matching the Physics concept, technology and learning styles can increase the students' mastery of concepts (Hein, 1997; Ross & Lukow, 2004; Tsoi, Goh, & Chia, 2005) . It can be implied that the development of Physics module based on technology and learning style would attract students' interest in Physics. Hence, this study was aimed at examining the effectiveness of Isman Instructional Model in developing a Physics module based on learning style and appropriate technology. This study does not compare the effect of traditional lesson to Physics module based on technology and learning style but rather draws attention to effectiveness of Isman Instructional Design Model in developing a Physics module based on technology and learning style.
The Aim of Research
The aim of this research is to examine the effectiveness of Isman Instructional Design Model in developing a Physics module based on learning style and appropriate technology in the secondary educational setting. This study seeks to answer the following research questions:
Are modules based on learning style and appropriate technology which was developed by employing Isman model effective?
Scope and Limitations
In this study, a sample size of 120 students at an urban secondary school in the state of Selangor was selected as the population reflected the proportion of the multiracial communities in Malaysia. Students' modules designed, developed and tested in this study were only on visual, verbal, active and reflective modules, as suggested by the panel of experts.
Instruments
Two instruments were used in this study: First is the Index of Learning Styles (ILS) (Felder & Silverman, 1988) for identifying the students' learning styles. The survey instrument used was Learning Style Index (LSI) developed by Felder and Soloman (1988) which had been translated to Bahasa Malaysia by Nabihah Badar and Saedah Siraj (2005) and administrated to 120 form four students in the same district as this research. The instrument has a Cronbach alpha reliability score of .72. The second instrument is two multiple choice tests used for pretest and posttest. This test was designed to analyze students' achievement on "Charles's Law" and "Boyle's Law". There were 50 items in these two instruments. The content of the instrument was validated by three Physics teachers while the language was validated by two language teachers with more than 10 years working experience.
Theoretical Framework
The major goal of Isman Instructional design Model is to point up how to plan, develop, implement, evaluate and organize full learning activities effectively so that it will ensure competent performance by students (Isman, 2011) . The theoretical foundation of the new model comes from behaviorism, cognitism and constructivism views. This model is interested in how to store the information into long term memory, hence instructional activities are designed in this model. Isman model also uses constructivism which pays attention to personal applications. The researchers aim to test the effectiveness of Isman model in developing Physics module based on learning style and appropriate technology in Malaysian secondary educational setting as shown in Table 1 . Implementing the modules with teachers and students.
Stage 4 Feedback Revise Instruction
Revise the comments given by students and teachers.
Stage 5 Learning Pre/posttest was conducted to test the effectiveness of Learning the module.
Results
The effectiveness of the Physics module based on learning style and appropriate technology which was developed by employing the Isman model was analyzed across visual, verbal, active and reflective modules. Findings from the module evaluation conducted among 120 participants involving 30 participants of each learning style (visual/verbal, active/reflective) suggested that the module is effective for visual, active and reflective but not for verbal learners. A t-test was performed to determine if there were significant differences between the groups in the achievement scores. Table 2 to Table 5 shows the results of t-test comparison of pre/posttest achievement towards Physics module for visual learners, verbal learners, active learners and reflective learners respectively. Table 2 shows that there is a significant difference between pretest (mean = 53.37, SD = 17.23) and posttest (mean = 56.23, SD = 16.25) marks, t (29) = 6.11, p < .05. The mean scores indicate posttest have significant higher achievement towards Physics module for Visual Learner than pretest. Table 3 shows that there is no significant difference between pretest (mean = 52.97, SD = 16.14) and posttest (mean = 53.80, SD = 14.55) marks, t (29) = .96, p < .05. The mean scores indicate posttest does not have significant higher achievement towards Physics module for Verbal Learner than pretest. htttp://pedagogifizikvisual.webs.com, http://pedagogifizikverbal.webs.com) and will be implemented in one Science Learning Centre in FELDA secondary school and Teachers Training College for two years. The outcome of this project will hopefully enhance the process of teaching and learning Physics in secondary educational setting by giving emphasis on learning style and appropriate technology.
